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Experimental 

Crystal data 

C34H34N2 
M, = 470.63 
Monoclinic, P2Jc 
a = 9.5495 (7) A 
b = 16.4294 (12) A 
c = 17.7237 (13) A 
P = 104.579 (1)° 

Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
T min = 0.985, T m „ = 0.990 



Refinement 

R[F 2 > 2a(F 2 )} = 0.083 

wR(F 2 ) = 0.161 

S = 111 

5304 reflections 



V = 2691.2 (3) A 3 
Z = 4 

Mo Ka radiation 
Li = 0.07 mm~' 
T = 185 K 

0.23 x 0.20 x 0.15 mm 



14490 measured reflections 
5304 independent reflections 
4587 reflections with I > 2a(I) 
R iM = 0.038 



331 parameters 

H-atom parameters constrained 
A/w = 0.21 e A~ 3 
Apmh>= -0.24 e A~ 3 



The title compound, C34H34N2, adopts a Z,E configuration 
with respect to the N=C— C=N backbone, with an N — C— 
C— N torsion angle of 41.1 (4)° The dihedral angle between 
the benzene rings in the 9,10-dihydrophenanthrene moiety is 
18.0 (1)°. 

Related literature 

For the synthesis and applications of related a-diimines in 
catalysis and coordination chemistry, see: Li, Gomes et at 

(2009) ; Li, Jeon et at (2009); Gao et at (2011); Bochkarev et at 

(2010) ; Belzen et at (1996). For standard bond distances, see: 
Allen et at (1987). 




Data collection: SMART (Bruker, 1998); cell refinement: SAINT 
(Bruker, 1998); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

We thank the Department of Jilin Province Technology, 
China (grant No. 201015186), for support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LR2046). 
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(Z)-N-{(f)-10-[(2 r 6-Diisopropylphenyl)imino]-9,10-dihydrophenanthren-9-yl- 
idene}-2,6-dimethylaniline 

Dongni Li, Hongmei Yu,Tianhua Yu, Haiying Liang andTiemei Liu 

Comment 

a-diimines and their metal complexes have been attracted considerable interest due to their applications in catalysis and 
coordination chemistry. (Li, Gomes et al. , 2009; Li, Jeon et al. , 2009; Gao et al. , 20 1 1 ; Bochkarev et al. , 20 1 0; Belzen et 
al, 1996). In recent years, we have been interested in the development of high-performance catalyst systems based on di- 
imine ligands and therefore synthesized a series of bis-(arylimino)acenaphthene ligands. Herein, we report the preparation 
and crystal structure of new phenanthrenequinone-based diimine compound, (I). 

The title molecule, Fig. 1, is present as the Z, E configurational isomer. The CI — C14 distance is 1.507 (3) A, indicative 
of no conjugation between the two imine bonds or between the phenyl groups of the phenanthrene backbone. The 
dihedral angle between the benzene rings of the phenanthrene moiet is 18.0 (1)°. The torsion angle of Nl — CI — C14 — 
N2 is 41.1 (4)°. Both lengths and angles in the title compound are in normal ranges (Allen et al, 1987) and are 
comparable to those of the known phenanthrenequinone-based diimine compounds (Belzen et al, 1996). 

Experimental 

To a solution of 2,6-diisopropylaniline (1.08 g, 7.2 mmol) and Dabco (2.49 g, 21.6 mmol) in toluene (30 ml) was added 
dropwise 7.2 ml of the 1 .0 M solution of TiCL in toluene over 30 min at 363 k, followed by addition of a suspension of 
(£)-10-(2,6-dimethylphenylimino)phenanthren-9(10//)-one (Gao et al, 2011) (1.5 g, 4.80 mmol) in 10 ml of toluene. The 
reaction mixture was heated to 413 k for 8 h. The precipitate was removed by hot filtration. The filtrate was evaporated in 
vacuo. The deep red crystalline solid was isolated by silica gel column chromatography (hexane/ethyl acetate, 8:1). (1.08 
g, yield: 48%) »H NMR (300 MHz, CDC1 3 , 298 K) d (p.p.m.): 0.60 (d, J H -h= 9.0 Hz, 3.6H, CH(CH 3 ) 2 ), 0.80 (d, J H -h= 6.0 
Hz, 3.6H, CH(CH 3 ) 2 ), 1.01 (d, / H -h = 6.0 Hz, 2.4H, CH(CH 3 ) 2 ), 1.17 (d, J H H = 9.0 Hz, 2.4H, CH(CH 3 ) 2 ), 1.35 (s, 2.4H, 
CH 3 ), 1.79 (m, 1.2H, CH(CH 3 ) 2 ), 2.06 (s, 3.6H, CH 3 ), 2.83 (m, 0.8, CH(CH 3 ) 2 ), 6.65-7.01 (m, 8H), 7.38 (m, 1H), 7.52 (m, 
1H), 7.66 (m, 1H), 7.93 (m, 2H), 8.43 (m, 1H). 13 C NMR (75 MHz, CDC1 3 , 298 K) 3 (p.p.m.): 17.42, 18.62, 22.75, 22.97, 
23.63,24.25,27.55,28.90, 122.66, 122.77, 123.16, 123.26, 123.54, 123.60, 124.31, 124.73, 125.17, 127.20, 127.33, 
127.46, 127.57, 127.86, 128.01, 128.91, 129.18, 131.35, 131.45, 131.92, 132.06, 133.64, 134.20, 134.60, 135.35, 135.50, 
135.73, 145.40, 149.13, 156.77, 158.01, 159.37, 159.94 p.p.m.. 

Refinement 

The H atoms were positioned geometrically with C — H = 0.95 (aromatic carbon), 0.99 (methylene) and 0.98 (methyl) A, 
and allowed to ride on their parent atoms with £/ IS0 (H) =1.2 (1.5 for methyl) U eq (C). 
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Computing details 

Data collection: SMART (Bruker, 1998); cell refinement: SAINT (Bruker, 1998); data reduction: SA INT (Bruker, 1998); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 



C25 



C26 




Figure 1 

A view of the molecule of the title compound.. Displacement ellipsoids are drawn at the 30% probability level. 
(Z)-N-{(£)-10-[(2,6-Diisopropylphenyl)imino]-9,10- dihydrophenanthren-9-ylidene}-2,6-dimethylaniline 



Crystal data 

C34H34N2 
M r = 470.63 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.5495 (7) A 
b= 16.4294(12) A 
c= 17.7237 (13) A 
^= 104.579 (1)° 
V= 2691.2 (3) A 3 
Z = 4 



F(000) = 1008 

D x = 1.162 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3054 reflections 

6 = 2.4-26.0° 

/u = 0.07 mm" 1 

T= 185 K 

Block, red 

0.23 x 0.20 x 0.15 mm 
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Data collection 

Broker SMART CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and m scan 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
T mm = 0.985, T m = 0.990 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.083 

wR(F*) = 0.161 

S = 1.27 

5304 reflections 

331 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



14490 measured reflections 
5304 independent reflections 
4587 reflections with / > 2a{I) 
R iBt = 0.038 

#max = 26.1°, # m jn = 1.7° 

h = -6— >11 
£=-20->20 
/ = -21-»21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0304P) 2 + 2.1478P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ay9 max = 0.21 e A" 3 
A/w = -0.24 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *IJJ 

iso / ^ eq 


Nl 


0.3180(2) 


0.67770 (13) 


0.09099 (13) 


0.0284 (5) 


N2 


0.5846 (2) 


0.75349 (12) 


0.18313 (12) 


0.0242 (5) 


CI 


0.4448 (3) 


0.64761 (15) 


0.11007(14) 


0.0243 (5) 


C2 


0.4616(3) 


0.55816 (15) 


0.11074(14) 


0.0252 (5) 


C3 


0.3482 (3) 


0.50826(16) 


0.11938 (15) 


0.0292 (6) 


H3 


0.2607 


0.5315 


0.1219 


0.035* 


C4 


0.3650 (3) 


0.42518 (17) 


0.12425 (16) 


0.0346 (7) 


H4 


0.2889 


0.3923 


0.1299 


0.042* 


C5 


0.4951 (4) 


0.39055 (17) 


0.12071 (17) 


0.0392 (7) 


H5 


0.5070 


0.3344 


0.1245 


0.047* 


C6 


0.6079 (3) 


0.43939 (17) 


0.11159(17) 


0.0370 (7) 


H6 


0.6950 


0.4155 


0.1093 


0.044* 


C7 


0.5933 (3) 


0.52341 (16) 


0.10582 (14) 


0.0276 (6) 


C8 


0.7101 (3) 


0.57685 (16) 


0.09295 (14) 


0.0268 (6) 


C9 


0.8246 (3) 


0.54597 (18) 


0.06549 (16) 


0.0338 (6) 


H9 


0.8280 


0.4906 


0.0554 


0.041* 


C10 


0.9324 (3) 


0.59620(19) 


0.05315 (17) 


0.0374 (7) 
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C34 
H34A 
H34B 
H34C 



0.7840 (5) 
0.8684 
0.7692 
0.7011 



0.6712 (2) 
0.6931 
0.6161 
0.7035 



0.3902 (2) 
0.4258 
0.4047 
0.3921 



0.0620(11) 
0.093* 
0.093* 
0.093* 



Atomic displacement parameters (A 2 ) 
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-0.0090 (14) 


0.0095 


(12) 


-0.0029 (14) 


C12 


0.0270(14) 


0.0360 (15) 


0.0306 (14) 


-0.0057 (12) 


0.0061 


(12) 


-0.0038 (12) 


C13 


0.0222 (13) 


0.0337 (15) 


0.0200 (12) 


-0.0020(11) 


0.0025 


(10) 


-0.0010(11) 


C14 


0.0236(13) 


0.0220(12) 


0.0234 (12) 


0.0026 (10) 


0.0049 


(10) 


0.0029 (10) 


C15 


0.0179(12) 


0.0255 (14) 


0.0390 (15) 


-0.0013 (10) 


0.0048 


(11) 


-0.0042(11) 


C16 


0.0280(15) 


0.0394 (17) 


0.0421 (16) 


-0.0012(13) 


0.0124 


(13) 


-0.0076 (13) 


C17 


0.048 (2) 


0.047 (2) 


0.059 (2) 


0.0048 (16) 


0.0225 


(17) 


-0.0158 (17) 


C18 


0.057 (2) 


0.0331 (18) 


0.071 (2) 


0.0147(16) 


0.0117 


(19) 


-0.0088 (17) 


C19 


0.0490(19) 


0.0307 (16) 


0.0497 (18) 


0.0041 (14) 


0.0054 


(16) 


0.0028 (14) 


C20 


0.0246 (14) 


0.0329 (15) 


0.0365 (15) 


-0.0009 (12) 


0.0030 


(12) 


-0.0052 (12) 


C21 


0.051 (2) 


0.061 (2) 


0.0476 (19) 


0.0000(17) 


0.0258 


(17) 


-0.0034 (17) 


C22 


0.052 (2) 


0.0426(18) 


0.0359 (16) 


0.0019(15) 


0.0105 


(15) 


-0.0037 (13) 


C23 


0.0237 (13) 


0.0288 (14) 


0.0266 (13) 


-0.0023 (11) 


0.0097 


(11) 


-0.0050 (11) 


C24 


0.0242 (14) 


0.0349 (15) 


0.0288 (13) 


0.0026 (12) 


0.0068 


(11) 


-0.0052 (12) 


C25 


0.0236 (14) 


0.0531 (19) 


0.0388 (16) 


0.0065 (14) 


0.0015 


(13) 


-0.0102(14) 


C26 


0.0279 (15) 


0.0450(18) 


0.0525 (19) 


-0.0115(14) 


0.0085 


(14) 


-0.0197(15) 


C27 


0.0385 (17) 


0.0306 (15) 


0.0485 (17) 


-0.0128 (13) 


0.0184 


(15) 


-0.0076 (13) 


C28 


0.0333 (15) 


0.0348 (15) 


0.0255 (13) 


-0.0027 (12) 


0.0108 


(12) 


-0.0036 (11) 


C29 


0.0500(19) 


0.0285 (15) 


0.0358 (15) 


-0.0028 (14) 


0.0098 


(14) 


0.0040 (12) 


C30 


0.085 (3) 


0.051 (2) 


0.0367 (17) 


0.007 (2) 


0.0093 


(19) 


0.0064 (15) 


C31 


0.081 (3) 


0.045 (2) 


0.050 (2) 


0.0152(19) 


0.007 (2) 


0.0005 (16) 


C32 


0.0347 (16) 


0.0362 (16) 


0.0306 (14) 


0.0080 (13) 


0.0024 


(13) 


0.0027 (12) 


C33 


0.058 (2) 


0.047 (2) 


0.058 (2) 


0.0203 (18) 


0.0152 


(19) 


0.0099 (17) 


C34 


0.089 (3) 


0.052 (2) 


0.054 (2) 


0.007 (2) 


0.033 (2) 


0.0065 (17) 



Geometric parameters (A, ") 



Nl— CI 
Nl— C15 
N2— C14 



1.272 (3) 
1.424 (3) 
1.275 (3) 



C19— H19 
C20— C22 
C21— H21A 



0.9300 
1.503 (4) 
0.9600 
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N2 — C23 


1 /I 1 O /O \ 

1.418 (3) 


CI — C2 


i a "7 o /O \ 

1.478 (3) 


CI — C14 


1 CAT /T\ 

1.507 (3) 


PO P o 

C2 — C3 


1 1 pi -T / A \ 

1.397 (4) 


Cz — C/ 


1 AC\A i A \ 

1.404 (4) 


C3 — C4 


1 O T /I / /I \ 

1.374 (4) 


/""> TT1 

C3 — H3 


A AT A A 

0.9300 


C4 — C5 


1 ft O O / A \ 

1.383 (4) 


C4 — H4 


A AOAA 
0.9300 


C5 — Co 


1 TO/I / A \ 

1.384 (4) 


C TTC 

C5 — H5 


a at AA 

0.9300 


p • p r~*n 

Co — C7 


1 O OA / /I \ 

1.389 (4) 


P < P TT/" 

Co — H6 


A fllAA 

0.9300 


L7 — C8 


1.481 (4) 


C8 — C9 


i ft A A / /I \ 

1.399 (4) 


p O PI 1 1 

Co — C13 


1 /I AO / /I \ 

1.408 (4) 


z" 1 a /"^ 1 a 

C9 — C 1 0 


1 O O A /" /I \ 

1.380 (4) 


f ■ (\ TTA 

C9 — H9 


A AT AA 

0.9300 


CIO — Cll 


1 ft "7ft / d \ 

1.373 (4) 


CIO — H10 


0.9300 


Cll — Clz 


1 TO/I 

1. J 84 (4) 


pi 1 TT1 1 

Cll — Hll 


A AT AA 

0.9300 


p • 1 ft /ft J -) 

C12 — C13 


1.396 (4) 


/~l 1 O Til i 

Clz — Hlz 


A AO AA 

0.9300 


CI J — C14 


1.49o (J) 


C15 — C20 


1 1 A O / A \ 

1.398 (4) 


C15 — C16 


1 1 A A / A \ 

1.399 (4) 


C16 — C17 


1 O O A / A \ 

1.380 (4) 


CI 6— C21 


1.501 (4) 


C17— C18 


1.386 (5) 


ph tii ^ 

C17 — H17 


A fllAA 

0.9300 


P 1 O p 1 C\ 

C 1 8 — C 1 9 


i T/n /c\ 

1.369 (5) 


pi O II 1 o 

C 1 8 — H 1 8 


A AOAA 

0.9300 


p i A P' - ! A 

C19 — C20 


1 mi / a \ 

1.391 (4) 


P 1 \T 1 PIC 

CI — Nl — CI 5 


1 O C C /1\ 

125.5 (z) 


p 1 /l \n PTl 

C14 — Nz — Cz3 


lz3.3 (z) 


XT 1 p 1 1 P O 

Nl — CI — Cz 


1 1 O O /1\ 

118.8 (z) 


XT 1 P" 1 P 1 /I 

Nl — CI — C14 


H£ yl /-o\ 

lzo.4 (z) 


p < ~) pi p i /i 
Cz — CI — C14 


1 1 A H / r \\ 

114.7 (z) 


p • ~> PO PT 

C3 — C2 — C7 


1 OA A /0\ 

lzO.O (z) 


p • ~> P^i P 1 

C3 — C2 — CI 


1 1 A A /1\ 

119.9 (2) 


p-7 PO P 1 

C7 — C2 — CI 


1 1A 1 /''0\ 

120.1 (2) 


C4— C3— C2 


120.6 (3) 


C4— C3— H3 


119.7 


C2— C3— H3 


119.7 


C3— C4— C5 


119.8(3) 


C3— C4— H4 


120.1 


C5— C4— H4 


120.1 



P O 1 T 1 T~l 

C2l — H21B 


0.9600 


P O 1 T 1 P 

C21 — H21C 


0.9600 


p^l TTftft A 

C22 — H22A 


A APAA 

0.9600 


p ■> ft ft TTTITi 

C22 — H22B 


A APAA 

0.9600 


p t ft ft TTT1P 

C22 — H22C 


0.9600 


ft /"I /"i ft A 

C23 — C24 


1.396 (4) 


p < ft -> POO 

C23 — C28 


1 A A *\\ / A\ 

1.412 (4) 


PO /I PO C 

C24 — C25 


1 1 AO / /I \ 

1.393 (4) 


p o /i pn 

Cz4 — C3z 


1.527 (4) 


ft J- ^ ft ✓ 

C25 — C26 


1 ft / ^ \ 

1.379 (4) 


pic in c 

C25 — H25 


A AO AA 

0.9300 


P O P 

C26 — C27 


1.376 (4) 


P ft P TT')/' 

Czo — Hz 6 


A AO AA 

0.9300 


PT7 PO O 

C27 — C28 


1 ft O ft / A \ 

1.383 (4) 


C27 — H27 


0.9300 


C28 — C29 


1.518 (4) 


P ^ A P ~) A 

C29 — C30 


1.519 (4) 


P ^ A P 1 1 

C29 — C3 l 


1.532 (4) 


C29 — H29 


0.9800 


POA TIT A A 

C30 — H30A 


0.9600 


p^A TT1 AT> 

C30 — H30B 


A AjCAA 

0.9600 


POA THAP 

C30 — H30C 


A APAA 

0.9600 


^ 1 T T"> 1 A 

C3l — H31A 


0.9600 


P t 1 T TO 1 T~l 

C3l — H31B 


0.9600 


po 1 in 1 p 

C3l — H31C 


A APAA 

0.9600 


C32 — C34 


1.530 (4) 


C32 — C33 


1.531 (4) 


/T> TT11 

C32 — H32 


0.9800 


C33— H33A 


0.9600 


C33— H33B 


0.9600 


/— 1 ^> ^> TTII/^ 

C33 — H33C 


0.9600 


P 1 A TT1 y| A 

C34 — H34A 


0.9600 


PO A TT1 /I r> 

C34 — H34B 


A APAA 

0.9600 


C34 — H34C 


0.9600 


TTA 1 * P^ 1 III -1 T~1 

H21A — C21 — H21B 


109.5 


C16 — C21 — H21C 


109.5 


Tift 1 * /"~1ft 1 TTft 1 

H21A — C21 — H21C 


109.5 


TTft 1 r*k ft 1 T Tft 1 

H21B — C2l — H21C 


109.5 


P O A /- < ft ft T r ft ft i 

C20 — C22 — H22A 


109.5 


P O A P < ft ft T Tft ft ti 

C20 — C22 — H22B 


109.5 


TTftft A p t ft ft TTftjftn 

H22A — C22 — H22B 


109.5 


P O A pift ft TTftft f < 

C20 — C22 — H22C 


109.5 


H22A — C22 — H22C 


1 AA C 

109.5 


H22B— C22— H22C 


109.5 


C24— C23— C28 


121.2(2) 


C24— C23— N2 


121.0 (2) 


C28— C23— N2 


117.4 (2) 


C25— C24— C23 


117.8(3) 
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p a p r p r 

C4 — C5 — Co 


1 O A 1 /O \ 

120.1 (3) 


C4 — C5 — H5 


1 OA A 

120.0 


Co — C5 — H5 


1 OA A 

120.0 


C5 — Co — C7 


121.2 (3) 


C5 — Co — H6 


1 1 A /I 

119.4 


C7 — Co — H6 


119.4 


Co — C7 — C2 


Ho.3 (3) 


p /" PO" O 

Co — C7 — C8 


1 OO /I /o\ 

122.4 (2) 


p O /-in p o 

C2 — C7 — Co 


1 1A 1 ZO\ 

119.3 (2) 


p p\ p o P 1 o 

C9 — C8 — C13 


1100 /o\ 

118.3 (2) 


/-in P o PT 

C9 — Co — C7 


121.5 (2) 


C13 — C8 — C7 


1 O A O /ON 

120.2 (2) 


Pin pa /"i o 

CIO — C9 — C8 


121.2 (3) 


CIO — C9 — H9 


119.4 


C8 — C9 — H9 


119.4 


p 1 1 p \ f\ P /"\ 

Cll — CIO — C9 


1 O A 1 /O \ 

120.3 (3) 


pi 1 pi a t t 1 /-\ 

Cll — CIO — H1U 


lino 

119.0 


f • (\ /-II A T T 1 A 

C9 — CIO — H10 


1 1 A O 

119.8 


/—1 1 /a /"i 1 1 /"i 1 

CIO — Cll — Cl2 


119.8 (3) 


pi a ni 1 TT11 

CIO — Cll — Hll 


1 OA 1 

120.1 


PH rii 1 TJ11 

C12 — Cll — Hll 


1 OA 1 

lzO.l 


pi 1 pn p 1 -> 

Cll — Clz — C13 


1 OA O /ON 

120.8 (3) 


/—1 1 1 p 1 Til ^ 

Cll — C12 — H12 


119.6 


p 1 0 p 1 0 tti n 

C13 — Clz — H12 


1 1 A £. 

119.6 


rn p 1 0 po 
Clz — C13 — Co 


119.3 (I) 


p 1 0 p 1 *) p 1 /i 
C12 — C13 — C14 


10 0 A /ON 

122.0 (2) 


P O P 1 O P 1 /I 

C8 — C13 — C14 


118.5 (2) 


XT'"! P 1 /I p 1 0 

N2 — C14 — C13 


1000 /o\ 

128.8 (2) 


ato 1 a 

NZ — C14 — CI 


1 1 { S /ON 

116.6 (2) 


P 1 1 P 1 /I P 1 

C13 — C14 — CI 


114.5 (2) 


p ~\ i\ p 1 c P 1 /_ 

C20 — CI 5 — Clo 


121.4 (3) 


pth pi; XT 1 

C20 — C15 — Nl 


ha 1 /o\ 

119.3 (2) 


Clo — C15 — Nl 


110c /o\ 

118.5 (2) 


P 1 *7 P 1 /T P 1 C 

C17 — Clo — C15 


118.1 (3) 


pn pi/" po 1 

C 1 7 — C 1 0 — C2 1 


122.0 (3) 


P1C P 1 /" PO 1 

C15 — Clo — C21 


1 1 A A /") \ 

119.9 (3) 


p 1 / p 1 1-1 pio 

Clo — C17 — C18 


121.5 (3) 


p 1 / p 1 -7 tti n 

Clo — C17 — H17 


1 1 A O 

119.2 


P 1 O P IT TT1 1 

C18 — C17 — H17 


119.2 


pin P 1 O p 1 *7 

C19 — C18 — C17 


lift c /O \ 

119.5 (3) 


pin pio TTIO 

C19 — Clo — Hlo 


1 OA O 

120.2 


P 1 "7 P lO T T 1 O 

C17 — C18 — H18 


120.2 


PIO pi A p -» (\ 

C18 — C19 — C20 


121.4 (3) 


C18— C19— H19 


119.3 


C20— CI 9— HI 9 


119.3 


CI 9— C20— C15 


118.0(3) 


CI 9— C20— C22 


121.2 (3) 


CI 5— C20— C22 


120.7 (3) 


C16— C21— H21A 


109.5 



PIC PO A PT1 

C25 — C24 — C32 


1 1 A C /I \ 

119.5 (3) 


POO PO /I P")0 

C23 — C24 — C32 


10 0 f i r \\ 

122.6 (2) 


PO/' POC PO A 

L26 — C25 — C24 


121.5 (3) 


/~>o/: nc ttoc 

C26 — C25 — H25 


1 1 A O 

119. z 


/"'O/l i^OC TTOC 

C24 — C25 — H25 


1 1 A O 

119. z 


PT7 PO/T POC 

C27 — C26 — C25 


1 1 A 1 /O \ 

119.7 (3) 


p O "7 PO/^ ttoz: 

C27 — C26 — H26 


1 OA O 

120.2 


PIC /"■->/_ tti/; 

C25 — C26 — Hzo 


1 OA O 

120.2 


p 0 /: pn poo 

Czo — Cz / — C2o 


10 1 A { O \ 

121.4 (3) 


C26 — C27 — H27 


1 1 A O 

119.3 


POO POT T to H 

C2o — C27 — H27 


1 1 A O 

119.3 


p 0 "7 poo pn 

C27 — C2 8 — C23 


1101 /O \ 

118.1 (3) 


p O "7 POO P1f\ 

C27 — C2 8 — C29 


10 1 A /O \ 

121.9 (3) 


POO POO POA 

C23 — C28 — C29 


1 O A A /ON 

120.0 (2) 


POO POA POA 

C28 — C29 — C30 


111.8 (3) 


POO POA POI 

C28 — C29 — C3 1 


113.4 (3) 


p ~) (\ POA PO 1 

C30 — C29 — C3 1 


1 1 A C /O \ 

110.5 (3) 


POO POA T to A 

C28 — C29 — H29 


1 A/" A 

106.9 


POA POA TTOA 

C30 — C29 — H29 


106.9 


po 1 POA TTOA 

C31 — C29 — H29 


1 A /_ A 

106.9 


nft pift TTTAA 

C29 — C30 — H30A 


1 An c 

109.5 


POA P")A TTOATi 

C29 — C30 — H30B 


1 AA C 

109.5 


TTOA A P")A TTOAT* 

H30A — C30 — H30B 


109.5 


Pin PTA TTOA/" 1 

C29 — C30 — H30C 


1 AA C 

109.5 


TTOA A Plft T TO A/^ 

H30A — C30 — H30C 


1 An c 

109.5 


T TO ATi P OA T T") AP 

H3 0B — C3 0 — H3 0C 


109.5 


POA P") 1 TTO 1 A 

C29 — C31 — H31A 


109.5 


pon p -) 1 TTO 1 D 

C29 — C31 — H31B 


1 AA C 

109.5 


TTO 1 A p ") 1 TTO 1 D 

H31A — C31 — H31B 


1 An c 

109.5 


POA PO 1 TTO 1 P 

C29 — C31 — H31C 


109.5 


TTI 1 A PO 1 TTO 1 P 

H31A — C31 — H31C 


109.5 


TTO 1 TJ PTI TT0 1/~" 

H31B — C31 — H31C 


1 An c 

109.5 


/~>0/i i^oo m /i 

C24 — C32 — C34 


1 1 A O ZO\ 

110.8 (2) 


PO/I POO POT 

C24 — C3 2 — C3 3 


112.5 (3) 


P O /I P ") O P O O 

C34 — C32 — C33 


111.0 (3) 


p O /I POO TTIO 

C24 — C32 — H32 


1 AO" C 

107.5 


p O /l p ") O TTTO 

C34 — C32 — H32 


1 AO C 

107.5 


POO PIO TT")0 

C33 — C32 — H32 


107.5 


P O O P O O T TO O A 

C32 — C33 — H33A 


109.5 


POO pn TT")")T1 

C32 — C33 — H33B 


1 AA C 

109.5 


TTOO A pn TTT)T) 

H33A — C33 — H33B 


1 AA C 

109.5 


PO O PO O TT") O A ^ 

C32 — C33 — H33C 


109.5 


TTOO A p 0 o imp 

H33A — C33 — H33C 


1 AA C 

109.5 


H33B— C33— H33C 


109.5 


C32— C34— H34A 


109.5 


C32— C34— H34B 


109.5 


H34A— C34— H34B 


109.5 


C32— C34— H34C 


109.5 


H34A— C34— H34C 


109.5 
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C16 — C21 — H21B 


1 AH C 

109.5 


T T1 A T~> PO A T T1 A P 

H34b — C34 — H34C 


1 AA C 

109.5 


/"< 1 C TVT1 /"> 1 P o 

C 1 5 — N 1 — C 1 — C2 


1 TT O /1\ 

177.2 (2) 


PI pi p i a pn 

C2 — C 1 — C 1 4 — C 1 3 


/I A C ZO\ 

40.5 (3) 


pi c xt 1 pi p 1 /i 

C15 — JN 1 — CI — C14 


0.4 (4) 


p i XT 1 PIC PO A 

CI — N 1 — CI 5 — C20 


A A T ZO\ 

90.7 (3) 


"KT1 1 P O P O 

N 1 — C 1 — C2 — C3 


O ") / /I \ 

-23.6 (4) 


p i XT1 pi r p i 

CI — JN 1 — C15 — Clo 


AA A /") \ 

-99.0 (3) 


p i < pi i P O po 

C14 — CI — C2 — C3 


153.6 (2) 


P O A P 1 C P 1 /" p 1 "7 

C20 — C 1 5 — C 1 6 — C 1 7 


0.6 (4) 


XT 1 /" 1 PO /"^T 

N 1 — CI — C2 — C7 


158.9 (2) 


XT 1 pif p 1 /_ PIT 

N 1 — C 1 5 — C 1 6 — C 1 7 


1 /T A C ZO\ 

-169.5 (3) 


p 1 A P 1 PO P T 

C 1 4 — C 1 — C2 — C7 


—23.8 (3) 


P1A PIC p 1 /_ pti 

C20 — C 1 5 — C 1 6 — C2 1 


1 T A /O \ 

179.6 (3) 


PT r") p A 

C / — C2 — C J — C4 


0.9 (4) 


XT1 pi f p 1 /. pn 

JN 1 — Cl3 — Clo — C21 


9.6 (4J 


C • 1 P O P "> Pyl 

C 1 — C2 — C 3 — C4 


-176.5 (2) 


PIC pi /_ PIT PIO 

C 1 5 — C 1 6 — C 1 7 — C 1 8 


A A /C\ 

0.0 (5) 


C2 — C3 — C4 — C5 


A 1 / A \ 

0.1 (4) 


C2 1 — C 1 6 — C 1 7 — C 1 8 


1 nc\ a /i\ 

-179.0 (3) 


p ~> A PC P /_ 

C3 — C4 — C5 — Co 


A £ f A \ 

—0.6 (4) 


p 1 /_ p i -7 pio pin 

C 1 6 — C 1 7 — C 1 8 — C 1 9 


A A /C\ 

-0.4 (5) 


C4 — C5 — Co — C / 


A A 

O.U (3) 


m h no pio r^^f\ 
C 1 / — C 1 8 — C 1 9 — C2U 


A O 

0.2 (5) 


PC p /_ rin PO 

C5 — Co — C7 — Cz 


1 A / /I \ 

1.0 (4) 


C 1 8 — C 1 9 — C20 — C 1 5 


A O /C\ 

0.3 (5) 


PC f 1 / PT /- ■'() 

C5 — C6 — C7 — C8 


-177.5 (3) 


P 1 O P 1 A PO A P O O 

CI 8 — C19 — C20 — C22 


1 O A A /O \ 

-180.0 (3) 


p "> pi PT P /" 

C3 — C2 — C7 — C6 


-1.5 (4) 


P 1 /" P 1 C PO A P 1 A 

C 1 6 — C 1 5 — C2 0 — C 1 9 


-0.8 (4) 


CI — Cz — C / — Co 


1 /6.U (z) 


~kti mn nn 
N 1 C 1 J — CzU C 1 9 


169.2 (3J 


PO p o PT PO 

C 3 — Cz — C 7 — C 8 


177.1 (2) 


C 1 6 — C 1 5 — C20 — C22 


1 TA z: \ 

179.6 (3) 


p 1 /""I O p^ /~1 o 

CI — C2 — C 7 — C 8 


-5.4 (4) 


XT1 P1 C POA POO 

Nl — CI 5 — C20 — C22 


—10.5 (4) 


p / PT P^O /"" C\ 

C 6 — C 7 — C 8 — C 9 


17.3 (4) 


p 1 a XTO p O ~) PO -1 

C14 — JN2 — C23 — C24 


TA O ZO\ 

—70.3 (3) 


r^o r^o no 
Cz — C / — Co — cy 


— 161.3 (z) 


p i a xto poo 
C 1 4 — JN 2 — C23 — C2 8 


116.2 (3) 


C 6 — C 7 — C 8 — C 1 3 


-163.2 (3) 


POO PO") PO /I PO c 

C28 — C23 — C24 — C25 


") C / /I \ 

-3.5 (4) 


p /-» pt P o /" "• i *) 

C2 — C7 — C 8 — C 1 3 


18.3 (4) 


XTO P0 1 PO /I P O C 

N2 — C23 — C24 — C25 


IT/' T /O \ 

-176.7 (2) 


pn p o pr\ p i a\ 

C 1 3 — C 8 — C9 — C 1 0 


A A / A \ 

0.0 (4) 


POO POT p O /I POO 

C28 — C23 — C24 — C32 


1 TO ^ ZO\ 

173.6 (2) 


c / — C8 — cy — c i u 


i /y.6 (3j 


XTO po 1 po /I P O O 

JN 2 — C 2 3 — C 24 — C 3 2 


0.5 (4) 


P Q PI A /" • 1 p\ f 1 1 \ 

c 8 — c y — c l o — c 1 1 


-0.7 (4) 


P O O p o /I PO C PO /" 

C23 — C24 — C25 — C26 


-0.4 (4) 


p r\ pi -i t\ p i i /" -> \ r\ 

cy — cio — en — ci2 


1.2 (4) 


p ^> ^ PO /I PO C PO /" 

C32 — C24 — C25 — C26 


1 TT /~ /O \ 

-177.6 (3) 


pi n pi i pn p i -> 

C 1 0 — C 1 1 — C 1 2 — C 1 3 


1 1 / A\ 

-1.1 (4) 


p O /I POC /■ < O /_ POT 

C24 — C25 — C26 — C27 


O /I //I \ 

2.4 (4) 


P 1 1 P 1 O P 1 O p Q 

C 1 1 — C 1 2 — C 1 3 — Co 


0.4 (4) 


poc p o P07 poo 

C25 — C2o — C2 / — C28 


A C ( A\ 

-0.5 (4) 


Cll — C12 — C13 — C14 


1 1 A A \ 

-179.0 (2) 


PO/" POT POO PO") 

C26 — C27 — C28 — C23 


-3.2 (4) 


pa p o p 1 o p 1 o 

Cy — C8 — C13 — C12 


0.1 (4) 


p ^ z' POT p o O POA 

C26 — C27 — C28 — C29 


1 T O C /O \ 

178.5 (3) 


p -7 po pn P I O 

C 7 — C 8 — C 1 3 — C 1 2 


-179.4 (2) 


p O A POO POO POT 

C24 — C23 — C28 — C27 


C O 

5.3 (4) 


p n po pin P 1 /I 

C 9 — C 8 — C 1 3 — C 1 4 


179.5 (2) 


XTO P0 1 POO POT 

N 2 — C23 — C2 8 — C27 


1 TO T ZO\ 

178.7 (2) 


p -7 p o P 1 O p 1 J 

C7 — C8 — C13 — C14 


-0.1 (3) 


P O A PO ") PO O P O A 

C24 — C23 — C28 — C29 


in/ ^ ZO\ 

-176.4 (2) 


P O O X TO P 1 yl P 1 1 

C23 — N2 — C 1 4 — C 1 3 


-4.4 (4) 


XTO PO ") PO O P O A 

N2 — C23 — C28 — C29 


O A / /I \ 

-3.0(4) 


P O -> P 1 -1 pi 

C23 — N2 — C 1 4 — C 1 


171.4 (2) 


C27 — C28 — C29 — C30 


OA A /")\ 

89.9 (3) 


pn pi i p i /i \n 

C 1 2 — C 1 3 — C 1 4 — JN 2 


o / A \ 

-33.8 (4) 


p o "> poo pin pm 

C23 — C28 — C29 — C30 


OO A ZO\ 

-88.4 (3) 


r°. pi ^ P14 "M? 


1 Aft 8 


r?7 p?8 r?Q 


jj.y \H ) 


C12— C13— C14— CI 


150.3 (2) 


C23— C28— C29— C31 


145.9(3) 


C8— CI 3— CI 4— CI 


-29.0 (3) 


C25— C24— C32— C34 


65.4 (4) 


Nl— CI— C14— N2 


41.1 (4) 


C23— C24— C32— C34 


-111.7(3) 


C2— CI— C14— N2 


-135.9(2) 


C25— C24— C32— C33 


-59.4 (3) 


Nl— CI— C14— C13 


-142.5 (3) 


C23— C24— C32— C33 


123.5 (3) 
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